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1. Introduction

In this document we propose a streaming server file format, based on the 3GPP file format (3GP) and the hint-track mechanism standardized by the ISO base media file format. The concept was presented in S4-020671 and approved at SA4#24 in Redmond.

By standardizing a server file format for PSS, it is possible to specify interoperable PSS servers and thus creating content for streaming by any PSS-compliant server. A PSS server shall be able to stream from a 3GP server file in a media-unaware fashion, i.e., transparently with regard to payload formats and media codecs.
The proposed server file format is also a container for alternative encodings of content. For instance, in order to accommodate for bandwidth variations, a server can switch between different bitrate alternatives of a video or audio stream. Alternatively, different bitrate selections of a streaming session can be presented to a client during set-up. Another option may be to select language for audio or screen size for video.

All information needed for a streaming session can be contained in the server file, such as a large number of packetized media bitstreams, SDP descriptions, and relationships specifying which alternative media streams that can be used for adaptive stream switching or selection.

2. Conformance definition

We propose to add the definition of the 3GPP server file format to the draft TS 26.244 [1], defining the 3GPP file format for Release 6. Currently TS 26.244 contains the definition of the interchange format for MMS and is technically aligned with the Release-5 definition of 3GP in TS 26.234 [2].

Definitions


3GP download file

3GP file for interchange of MMS


3GP server file (3GS file)
3GP file for streaming

Both 3GP download files and 3GS files may be referred to as 3GP files.

The main new functionality of 3GP server files is hint tracks. However, as 3GP is based on the ISO base media file format [3], which also defines hint tracks for streaming servers, it is easy to extend the definition of 3GP to include 3GP server files. 

The conformance definition for a 3GP server file shall follow that of a 3GP download file, as specified in clause 5.2 of [1], except for:

File identification

The file extension shall be “.3gs” and the brand in the File Type box “3gs6”. If a 3GS file also conforms to the specification of a 3GP download file, the corresponding brands (“3gp4”, “3gp5” and “3gp6”) may be included in the compatible brands list.

Codecs

Registration of the timed text codec is currently not supported.

Media tracks


There shall be no limitation on the number of media tracks. A 3GS file may contain zero or more media tracks for each media type. Media tracks are only used by reference from hint tracks and a PSS server shall not be required to understand their contents.
Hint tracks

A 3GP server file shall contain one or more hint tracks. When used for adaptation or selection, hint tracks shall also provide attributes that differentiate them (see below).  A PSS server shall not be mandated to follow hint tracks.

SDP

SDP information shall be included for session and all media blocks as defined below.

3. Hint tracks

Interoperability between PSS servers is achieved by requiring that a 3GP server file shall contain hint tracks. However, a PSS compliant server shall not be required to use these. A server may instead over-ride hint track instructions and use its own packetization.

Each hint track shall provide instructions for composing RTP packets for one video or one audio stream. A hint track may be self-contained or refer to one or more media tracks. However, a hint track shall not mix media types (video and audio). 

4. Classification of hint tracks

The default interpretation by a PSS server is that all hint tracks of a 3GS file can be streamed independently. This is the case if the file only contains one hint track, or maybe one hint track for video and one for audio. 

However, a server file may provide alternative hint tracks that can be used for adaptation and/or selection. In order to deduce the relationship between such tracks, they are classified into groups as follows:

Stream group

Tracks that can replace each other, although not necessarily on the fly during streaming, belong to the same stream group. Only one hint track within a stream group may be streamed from at any time. Hint tracks from different stream groups can be streamed independently and simultaneously.

Example: hint tracks for different (audio) languages of a movie may belong to a stream group.

Alternate group

Tracks that can be used for switching during streaming belong to the same alternate group. Alternate groups are subsets of stream groups. 

Example: tracks with different bitrate encodings of a video clip may belong to an alternate group.

The following table gives an example of how hint tracks can be classified.

Table 1: 7 hint tracks of a 3GP server file

	track ID
	codec
	bandwidth
	language
	alternate group
	stream group

	8
	H.263
	32 kbps
	-
	1
	1

	9
	H.263
	48 kbps
	-
	1
	1

	10
	H.263
	64 kbps
	-
	1
	1

	11
	AMR
	5.15 kbps
	Swedish
	2
	2

	12
	AMR
	12.2 kbps
	Swedish
	2
	2

	13
	AMR
	5.15 kbps
	English
	3
	2

	14
	AMR
	12.2 kbps
	English
	3
	2


Table 1 contains an example with 3 hint tracks for H.263 video and 4 hint tracks for AMR. The hint tracks for video are differentiated by their bitrates. The hint tracks for audio are differentiated by their bitrates, as well as their languages. In addition to hint tracks, the 3GS file may also contain media tracks referenced by the hint tracks. All tracks in a 3GP file have an (arbitrary) track ID.

The video and the audio tracks in Table 1 belong to different stream groups, as it would not be suitable to switch between video and audio tracks. Switching between different bitrates within each alternate group is ok. Note however that switching between Swedish and English is not suitable, as the corresponding tracks belong to different alternate groups. As English and Swedish tracks belong to the same stream group, it is not meaningful to stream both English and Swedish at the same time.

Note that tracks belonging to the same groups have the same group values, although the actual values of the alternate and stream groups are not significant. Alternate group 0 is an exception though. This is the default value given to independent hint tracks without further classification (see the next section).

Note that the definitions of alternate and stream groups are only relevant to hint tracks and not media tracks.

5. Encoding of track relationships

The alternate group for each hint track can be found in the Track Header box ‘tkhd’. The default value of this field is 0, which means that no relationship to other hint tracks is provided. For simple 3GS files, no further information is required.

Stream groups shall be assigned as follows:

· Each hint track with alternate group 0 shall have a unique stream group value. This is the default simple case.

· If only one alternate group is not 0, the corresponding hint tracks shall have a common but unique stream group value.

· If two or more alternate groups are not 0, the corresponding hint tracks shall have stream group values assigned in an attribute list (see below).

Tracks within a (nonzero) alternate group are differentiated by attributes given in a list stored in the User Data box “udta” of the corresponding tracks. This list is only required if nonzero alternate groups exists. If more than one nonzero alternate group exists, the stream group must be given here as well.

The attribute list contains a list of attributes and their values. Examples of attributes are given in Table 2.

Table 2: Attributes that may be used in an attribute list to differentiate hint tracks.

	attribute
	values
	comment

	stream group
	integer
	required if several (nonzero) alternate groups exists.

	LANG:RFC3066
	language tags defined by RFC3066
	used in extended SDP for alternatives

	BW:AS
	bandwidth rates in units of 1000 bps
	used for bitrate adaptation or in extended SDP for alternatives


More tags will be defined for differentiation with respect to codec, screen size, etc.

6. SDP

Fragments that together constitute an SDP description shall be stored in a 3GP server file. The fragments shall not contain the alternative-media attributes (“alt-attr”, “alt-default-id” and “alt-group-attr”) used by extended SDP descriptions, as defined by the draft Relase-6 TS 26.234 [4]. These may instead be generated by the PSS server by using the attribute lists.

The session part of an SDP description, i.e. all lines up to – but not including – the first line beginning with “m=”, shall be stored as Movie SDP information in the User Data box ‘udta’, as specified in [3].

The media part of an SDP description, i.e. all lines from one “m=” line up to – but not including – the next “m=” line, shall be stored in the corresponding hint track as Track SDP information in the User Data box ‘udta’, as specified in [3].

The server shall generate all control URLs and thus over-ride any absolute or relative URLs given in the SDP fragments. A hint track with track ID N is referred to as “trackID=N”. The following is an example of a (generated) relative control URL in an SDP media fragment:


a=control:filename.3gs/trackID=3

7. Adaptation and selection

The mechanism behind adaptation and selection is beyond the scope of the definition of the server file format, which only provides a classification of possible selection and adaptation possibilities. In the example of Table 1, adaptation can be used to switch both video and audio bitrates. Selection can be used to choose between languages and/or bitrates.

In order to guide the server in the decision on when switching is suitable, a 3GS file can contain a list of switch entry points (sync points). These are stored in the hint track in the  Sync Sample box ‘stss’ or the Shadow Sync Sample box ‘stsh’, as defined by [3].

Note that a PSS server must provide SDP descriptions that are transparent to switching. If a PSS server intends to allow switching between hint tracks, it must provide a media-level SDP corresponding to the “most demanding” hint track or hint track combination, e.g. by specifying the highest bitrate it will use for switching.
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